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Abstract 
Recently, braille is written in various place as part of making to barrier-free. The number of products which is written in Braille 
or of bralle increase in the future. However, the package of the product requires low-cost and productivity. Therefore, the press 
working by the emboss method is more dominant than the screen print method to use special ink based of the cost and 
productivity. However, the necessary height of center of Braille is 0.3-0.5 mm. Therefore, a highly accurate bottom dead center 
control is needed for the press machine. Therefore, we designed the cam-toggle type of highly accurate press machine. In this 
actual experiment, investigating the influence that the polyurethane rubber gives to the braille emboss processability, and 
adjustment to the boxboard is experiment purpose. 
 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of Nagoya University and Toyohashi University of Technology. 
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1. Introduction 
In package products, there are only a few of Braille is displayed and many of them are hard to distinguish. Refer 
to Fig. 1. There are many requests that braille should indicate to a medical-supplies container by tactile 
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discrimination, and the spread of the braille of a medical-supplies’ name is desired, in order to prevent a visually 
impaired person's mistake. In Europe, the braille display in a medical-supplies container was made compulsory in 
2010. Accordingly, there is a motion which makes the Braille-points notation to medical supplies compulsory also 
in Japan. 
 
 
Fig. 1. Example of Braille points to package. 
2. Experimental device 
2.1. Highly accurate type of cam-toggle press machine 
The schematic view of a cam toggle type precision pressing machine is shown in Fig. 2. A cam toggle type 
precision pressing machine is a pressing machine that highly precise positioning and maintenance are possible in a 
bottom dead center. by cam and toggle. The toggle which changes from horizontal movement to movement of the 
up-and-down direction can take out big power according to an enlarging mechanism, the cam can changes 
rotational movement to a straight-line motion is stable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Cam-toggle type highly accurate press machine. 
2.2. Simple metallic mold 
The simple metallic mold used for this experiment is shown in Fig. 3. The material of this simple metallic mold 
is stainless steel, and is given durability with high hardness. The size of a male type convex part should EHĳPP
and 0.5 mm in height and WKHVL]HRIWKHKROHRIDQHJDWLYHIRUPLVĳ mm. Thickness of a male type and the 
negative form are 0.3 mm and the size is 15×60 mm. 
䐟㻌 Motor 
䐠㻌 Cam mechanism 
䐡㻌 Crank arm 
䐢㻌 Toggle 
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Fig. 3. Simple metallic mold. 
2.3. Urethane rubber 
Urethane rubber is inserted under the simple metallic mold, and it becomes two-layer simple metallic mold 
structure. Urethane rubber is excellent in dynamic intensity, and wear resistance is also good. The conditions of the 
urethane rubber used in this experiment are shown in Table 1. 
 
Table 1. Conditions of urethane rubber. 
Rubber thickness  [mm] 1 2 3 
Rubber hardness Hs50 Hs90  
2.4. Processed material 
Processed material is white board. It is usually used a package of medicine, and the thickness of that is 0.27 mm. 
 
3. Experiment method 
The model figure of this experiment is shown in Fig. 4.The foundation and plywood for height control are 
installed on the table of a pressing machine, and the negative form and urethane rubber of a simple metallic mold 
are installed on Die Bode. Next, the male type of a simple metallic mold is carried in the state where it combined 
with the negative form, double-stick tape is pasted up on the male type back side, and a table is moved under a top 
plate. A top plate is dropped and a male type is made to fix to a top plate. The distance which a table moves was 
decided in the case of processing, and since it can always moves and stops at the same position ,the Braille-points 
emboss process can be carry out. As an experiment procedure, a processed material is first placed on the negative 
form of a simple metallic mold, and a table is moved under a male type. Then, a male type descends towards a 
negative form with a top plate, a male type convex part enters the hole of a negative form, and Braille-points 
emboss processing is performed by a processed material being inserted and crowded in the hole of a negative form. 
After processing, and when the top plate goes up, a table returns to the original position. This operation of a series 
of is performed automatically. 
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Fig. 4. Model figure of this experiment. 
4. Result 
4.1. Investigation of Braille-points embossing by a two-layer simple metallic mold 
A braille height - stroke diagram is shown in Fig. 5, and the braille height according to condition and the 
relation on the surface of braille are shown in Fig. 6. The Braille height is directly proportional to stroke value. If 
the braille height is reaching 0.3mm, surface will begin to crack .Then when the braille height become more than 
0.3mm it will crack at medium-rise level  
4.2. Influence on workability which male type convex part height has 
It experimented by decreasing male type convex part height by 0.1 mm. A braille height - stroke diagram is 
shown in Fig.7, and Braille height and the relation on the surface of braille are shown in Fig.8. In braille height and 
the relation of a stroke, the increase of the braille height immediately after a processing start was large, and after 
that, the increase of braille height decreased and changed uniformly. A clear difference was not found in the 
influence on the braille surface. 
4.3. Influence on the workability by the existence of a negative form 
Fig.9 show, A braille height -stroke diagram when a negative form is not used. And the relationship between 
surface of braille points and braille height are shown in Fig. 10. Based on Fig.9, we can see that if the stroke 
increase, the braille point height will also increase and the tendency will also changes greatly if the negative form 
is not exist. A clear difference was not found in the influence on the braille surface. 
 
ᬅ Top plate ᬉ Urethane rubber 
ᬆ Metallic mold(male) ᬊ Plywood 
ᬇ Processed material ᬋ Foundation 
ᬈ Metallic mold(negative) ᬌ Table 
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             Fig. 5. Braille height - stroke diagram.                   Fig. 6. Rubber thickness- Braille height. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             Fig. 7. Braille height - stroke diagram.                    Fig. 8. Rubber thickness- Braille height. 
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             Fig. 9. Braille height - stroke diagram.                   Fig. 10. Rubber thickness- Braille height. 
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5. Conclusions 
(1) In Braille-points height and the relation of a stroke, the increase of Braille-points height decreases with the 
increase in a stroke. 
(2) Irrespective of the conditions of urethane rubber, at Braille-points 0.2 mm or less in height, a surface crack did 
not occur,but a surface crack increases gradually among 0.2 to 0.3 mm and medium-rise crack occurred from 
near Braille-points 0.3 mm in height. 
(3) When rubber was used and it did not use, there was no surface change. 
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